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(57)Abstract: 

PURPOSE: To obtain a medicine for treating various 
diseases caused by bad blood circulation, showing 
strongly promoting action on blood circulation, 
comprising a compound having a cinnamoyl type 
chemical structure as an active ingredient. 
CONSTITUTION: A compound of the formula (R1 is H, 
OH, an acyloxy, an aryl, an alkyl or an amino; R2 and R5 
each is H, OH o a halogen; R3 is H, OH, an acyloxy or p- 
D-glucopyranosyloxy; R4 is H, OH, an alkyloxy or an 
acyloxy) as an active ingredient is used as it is or a 
proper base is diluted with the compound and used. An 
arbitrary component generally useful for a cosmetic, a 
medicine, etc., which is used as the base for a medicine 
to be utilized for promoting blood circulation is properly 
mixed with the compound and can be pharmaceutically 
manufactured into an ointment, a plaster, a cataplasm, a 
toilet motion, a cream, etc. An external preparation is 
mixed with 0.01 -10% of the compound of the formula. A 
dose is 1-1,000mg/day/adult in the case of oral 
administration and administration through the rectum. 
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n y^/UA-mm 10ml SrfgJP Lfc^, ^SfcT 2 

V^V/^^yuS^=2 : 3) {CT5»|-»»U 
N-y^-p-t Ka^WAT? K24mgSr 

[0048] [^ffi^ij 1 8) 1 7 7) 1 %y ^7l-T 

5 is/ 9 o n /Jx/UA^CO^ "9 1 %xf^7 5 V 
/?nn*Mffil Om 1 $rfflV>T, ffittlQfiWl 7 
fcl^#{c»fpL, N-3i^7W-p-fc Kn^'^WA 
75K1 lmgSr#<5 0 

[004 9] 1 9] USS^i] 1 7 7) 1 %y ^7UT 



(7 

11 

Kl 3mg^ c 
[0 0 5 0] [Jl*fM2 0] p-^v/L«6 0mg?:S 

^nnx^2. SmlSrJD^ Z.<D$$&\~0. 4%Z? 
*/9 n ^dp-vv^/U*^ S hV^^ n n y 9 lSm$L 2 

m&fc 1 5 V/^ a n 10ml 

^jPLfc«, «Kdr2«WHB^f«o RJ&m&&?> 10 

^=9 8: 2) ^T#«-ttRU N-S^n-^vo^ 
-p-fc Kn^^>ytA7 5 K2 4mgSr#5 fl 

[0051] mmm2 i] seftfcii 7^i%y^/wT 

/KT $ n n^/l^Ajgftg 10ml grfflV^T. flfeti* 

Kn*^>i-A7S K18mgS*« fl 

[0 0 5 2] [MMM2 2'} o-tKn^r^XYyl. 20 
7tKl. 2 g&OWSSW-hy ^i^O. 82g&M7kffi 
llOml immU 1 4 0°Ci-T 8 ^WRJffiSEt" 
3 Q S*«*«r*7K 5 0ml ■Plcffitf, 1 0 %JfiBfc{^T 
ttttUA ^-v 1 /l/5 0mn-T2lElffltiii-6o tt 

U 5 0mgSr#S o 

[00 5 3] [Hffi#!l2 3] p-^^t#164mg?: 

t°y ^2mii«u rcoawej^fifb-O'^/n 

OOmgSrSJDLfe^ *jat"C 1 WBfflB^rSo SJS 30 
¥&fc&7k7k 5 0ml ^f;U50mli:T2 

/UiSK=9 9 : 1^98 : 2) tCT^ffi • IMt 
U p-^-f/^^til 9mg^ a 
[00 54] [HSfe^J 2 4] ^yX7/^h Kl. 06 
gXtJ«7thyi. 0ml*10%*|fcfl^hy£A/ 



#W^7- 2 5 8 0 7 4 

12 

^^y^Ml 5m 1 fdto&TSKfcLfcflK SfflfcT 

(^Sr'O-S^feHJISftU -O-v^y^VTir h>"l. 
0 3 g £r#3 0 

[0 0 5 5] [»[|2 5] -iyX7^ft Kl. 0 6 
g&tFTi? h^/cxl. 3 2 gSrl 0 %Xffi\tf- h V 
J—>ysffl6L \ 5m 1 lC*n*.TWBlL*i», A 

h>-l. 7 5gS:#5o 

[0 0 56] 2 6] ^<yX7;Uft Kl . 06 

g&t^TI? h7/Uft K0. 4 6 g £r 1 0%tKK^+ h 
y *?J»/*9J~ /MWftl 5m 1 l^&TiSfnLfc&, 
*aicT 1 WfllBBW-ao S/S^^co^^y-^SrS 
S Lfctl. rc7>t>(D^7K5 0m 1 SrJjnxL. f;U5 0 
mltT2ElttWt5o »W«M«BET««(eHU « 
Sft^!)*^*7Wnv h^77^ (^nntf; 
/I- A) rai-»MU WtWtKO. 75g 

[0 0 5 7] 3-tKn^Hti3 
Omg^J^lml idSA? U r (Oi#Ki-^7jcSM 
0. 3ml SfiicT 2^W^t^. KlB 

S^^K* 5 0ml f tvu 50mltT2 

EBSUU att^S*JEET^«Hi-ao as**;** 

/^feS3|$*U 3-7t^^t^l8mg 

[0 0 5 8] 9l2fe#il2 8} 3 T tFn^t|6 
4mgS:t o yv ? yiml U - ^^^zkgoft 

SS3 00mg SriP^fc^. Sfitt 1 2 ^WBffl^t* 

J*/*Z 9 S : 2^96 : 4) KXftHt. • 

flSRU 3-^/^Wt|15mg^| 

•So 

[0 0 5 9] 
[*1] 



(8) #M^7 - 2 5 8 0 7 4 

13 14 





ffc £r tt * 


0) 




(2) 




(3) 


•-t Ko*Vir-f tSl 


(4) 




(5) 


4-1: H#^^r^ ctt 


(6) 




(7) 


tm 


(ft) 




(9) 




(10) 


4-> h^^ir-f t» 


(11) 


4-^h#V4r-f Cl 


(12) 


4-Th U*rV>T4 tit 


(13) 




(14) 




(15) 


2,6 -^7/U#n$r* fcft 


(16) 




(17) 




US) 




(18) 




flirt 


« *r S *-* S T /v p C J> H t/ / / T« / s r 


(21) 






P ^ ✓ ./ n T/7 4 tl SB 




^ ^ ^ 'J J J E. r> 


(24) 




. (25) 






[*2] 


mi (is*) 






ft * tt * 


(26) 


3-7* h#£/^-f tat 


(27) 





[0 0 6 1] 



[fS3] 



(9) #ffl¥7- 2 5 8 0 7 4 

15 16 

1) K*&*f (IR) 







I R (KB ri 










(1) 


3550, 


1695, 


1G40, 


1635, 


1610, 


1590, 


1140 




(2) 


3420, 


1695, 


1640, 


1620, 


1600, 


1580 






(3) 


3420, 


1595, 


1640, 


1610, 


1600, 


1580 






(4) 


3420. 


1695. 


1640. 


1635. 


1610, 1590 






(5) 


3420, 


1695, 


1640, 


1620, 


1605, 


1585, 


1140 




(6) 


3420, 


1685, 


1640, 


1635, 


1605 








(7) 


3400, 


1695, 


1640, 


1615, 


1605, 


1585 






(8) 


3420, 


1690, 


1640, 


1635, 


1610, 


1590, 


1210, 


1050 


(9) 


3420, 


1690, 


1640, 


1635, 


1610, 


1590, 


1210, 


1045 


(10) 


3400, 


1695, 


1640, 


1635, 


1610, 


1590, 


1140 




(113 


340 0, 


1695, 


1640, 


1635, 


1610, 


1590, 


1135 




(12 J 


3400, 


1695, 


1640, 


1635, 


1610, 


1590, 


1140 




(13) 


3400, 


1735, 


1695, 


1640, 


1635, 


1610, 


1500, 


1240 


(14) 


1695, 


1640. 


1635, 


1610, 


1560, 


1210, 


1140 




(15) 


3400 , 


1695, 


1640, 


1595, 


1585, 


1570, 


1205 




(16) 


3385, 


3180, 


1680, 


1640, 


1635, 


1610, 


1590, 


1400 


(17) 


3450 r 


1685. 


1640. 


1635, 


1610, 


1590, 


1530, 


1250 


(14) 


3450, 


1680, 


1S40 T 


1635 r 


1610, 


1590, 


1530, 


1250 



[0 0 6 2] [«4] 



fciiMj - I R (KB xr. c»-M 



(lfl) 


3420. 


1GSG, 


1640, 


1635, 1610, 1590 






(20) 


3450, 


1680, 


1640, 


1635, 1610, 15S0, 


1530, 


1250 


(21) 


1735, 


1725, 


1635, 


1620, 1600, 1580, 


1180 




(22) 


3400. 


1735. 


1695, 


1640, 1635, 1610, 


1590 




(23) 


1675, 


1635, 


1615, 


1605. 1585 






(24) 


1665, 


1635, 


1615, 


1600, 1580 






(25; 


1680, 


1640, 


1635, 


1610, 1590 






(26) 


3400, 


1740, 


1690, 


1640. 1635, 1610, 


1590, 


1240 


(27) 


3400, 


1735, 


1690. 


1640. 1635. 1615* 


1585, 


12X0 



[0 0 6 3] 



[*5] 



(10) #M¥7- 2 5 8 0 7 4 



17 18 

2) hA^W (UV) 




* ^ * " n»(lo« c ) 


(1) 


307 (4.29), 2S7 (4.26), 290 (4*25), 225 (4.05) 


(2) 


324 (3.95}, 272 (4.19) . 225 (4.07), 213 (4.16) 


(3) 


318 (3.71), 275 (4.26). 232 (4.11)» 212 (4.21) 


(4) 


310 (4.31), 300 (4.28), 290 (4.25). 225 (4.04) 


<5) 


322 (4.27), 295 (4.13), 233 (4.07), 215 (4,12) 






(7) 


271 (4,32), 220 (4.12), 214 (4.19) 


w 


311 (4.34). 300 (4.25), 290 (4.24). 226 (4.05) 


(8> 


311 (4.33), 30ft (4.29), 290 (4.24), 226 (4.04) 


(10) 


307 (4,28), 297 (4.26), fflO (4.2S), 225 (4.05) 


(11) 


306 C4.30). 297 (4.28). 290 (4.27>. 225 (4.06) 


[*6l 

2) KA/#*r (UV) (ISS) 




iSf§? n^floic * ) 


U2) 


306 (4.31), 2B7 (4,29), 290 (4.27), 225 (4.0$) 


(13) 


275 (4.06), 220 (3.87), 214 (3.94) 


<H) 


307 (4.36). 297 (4.33), 290 (4.31), 225 (4.06) 


(15) 


263 (4.53), 215 (3.32), 208 (4.06) 


(IS) 


320 (4.33), 300 (4.24). 235 (3.76). 225 (3.98) 


(17) 


319 (4.34), 300 (4.23), 235 (3.75), 223 (3.86) 


U*) 


3U (4.32) , 300 (4.22), 235 (3.75), 223 (3.36) 


(19) 


323 (4.30), 225 (4.00) 


(20) 


325 (4.06), 225 (4.11) 


(21) 


310 (3.73) , 230 (3.98), 272 (4.03), 215 (4.12) 


(223 


300 (3.56), 290 (3.61), 278 (3.74), 233 (4.02) 


(23) 


284 (4.33), 223 (4.03), 218 (4.06) 


(24) 


306 (4.34), 224 (4.01) 


(25) 


283 (4.36), 223 (4.05), 217 (4.0B) 


(26) 


269 (4.30), 220 (4.22). 214 (4.25) 


(27) 


275 (3.63). 233 (4.02) 



[0 0 6 5] [^7] 



(11) ^m^7 -2 5 8 0 7 4 

19 20 

8, pp» (CDCh) 

(1) 7.ft3 d, J-15,9 Hz><~*|6£©H) 

7.53 <2K, d, J=*.fl flz). 7.32 (ZH, d, J=8*9 HzK<"tv4*2/J| 

6.55 (Ul» d, J=15.8 Hz)( H) 

$.67 (1H, d, J*6.9 Kz)(4f*3-X© 1&<»K) 

4,59 - 4.30 £7H. 2~fiffi<PH) 

C2> 7.S9 OHf d p J=15.3 Bz)(^m*§£tf)H) 

7.60 (2H, »), 7,27 <1H, .)(/tv«^V«<0H) 
7.18 (1H, d, J=a5.3 ilz}(-3»&^0H) 

7-14 <1H. dd. 2.1 H zK*S/if>g<PH) 

(3) 7.S6 (1H, d, J=15-6 Hz) (-I^fiH) 

7.59 (1H, J=B.7 Ha), 7.28 (1H, dd, J=8.7, 2.1 Hz), 7.17 
(1H, d, J=2.1 Hz), 7.15 (IK, dd, J=8,7, 2,1 Hz)(^>"iT>'* 
OH) 

6 T &5 (ljl f d, J~l5.6 Hz)(-a*t£<DH) 

(4) 8,07 (1H, d, J=15.& Hz)U*«^0H) 

7.61 (2fi, d, J=8.7 Hz) ? 7.15 (ZH, d, J=8.7 Hz)(«>"^i/^ 
OH) 

6,79 (1H, d« J=l5»9 HzK~ &*&^<3H) 

(5) 7.3* {1H» d, J=15,6 Hz){-M£<&H) 

7.17 (1H, dd, J*8*7, 2.1 Ha), 7.13 (M. d, J-2.1 Hz), 7.66 
UH, d, J^8.7 Hz)(^Ci/-tfV*fiS>H) 
6*60 <W t d, J=15,6 Bz)<nS*S£i»H) 
fan, »H**^*g)H) ; 



[0 0 6 6] 



[*8] 



(12) >p 7- 2 5 8 0 7 4 

21 22 

3> 'H-tt afta ***? : 

(6) 8.00 (2H, d, J=8.4 Hz)(^<^-fe?^3|^H) 

7,26 <1H, d, J=11.3 Hz)C-*»^C0H) 
7.14 (2H r d r J=8,4 HzX'O-tf^lltfOH) 

<7) 7.97 CM, 4, 4*15.9 HzH^SIg^COH) 

7-70 - 7.75 (4», ■), 7.48 <1H, ■) (/< Vtf 2/ ^0) H ) 
6.87 (1H. dj J=15,9 HzK—gJS^-CPH) 



(8> 7.88 (IK, d. J=15.6 HzH-*J3£©H) 

7.58 (2H, d, J=ft,7 Hz), 7.14 [lU t d, J=8 t 7 Hz) V£ 

6.5fl (lk, d, J=15.6 Hz)(^fijWf^©H) 
3-88 (3H, tQC^JfrSCPH) 

(9) 7.87 (1H, d, J=15.3 HzH^St&^OH) 

7.5B (2H, d f Js8.4 Hz), 7.14 (2F, d v J=B.4 Hz) (✓< if U $ 
©H> 

6.57 (1H, d, J=i5,3 Hz)(-JU&£<DH) 

4.25 (2K< t, J=7«8 Kz), 1.76 (2E, i>. 1.07 (3H, t. J=7,8 

' HzXiik--^ a tr^a<PH> 

(10) a.Ofi (lH r d, J*15.9 Bz)<-j«g£0>H) 

7.54 (2H, <j, J=8 + 7 Kz), 7.07 (2fi, d, J=8.7 Kz)(^>1?>« 
0>H> 

6.81 <1H. d, J-U.9 Rz)(n-aig£<&H) 
3.7t> tK^f^iQH) 

[0 0 6 7] [it 9] 



(13) #li¥7 - 2 5 8 0 7 4 

23 24 

ih&toiso. a , ppm (cdc i a > 

(11) 6.06 (lH r d f J=1S.6 Hz)(— M<g^©H) 

7.63 (2H, d, J=8.7 Hz), 7.10 (2H, d, J=8.7 Hz)(^i/tfi/* 
©H) 

6.82 (lap d, J=15.6 Kz) t H > 

3.98 (2fl, q„ J=7.2 Hz), 1.38 (38, t r J=7.2 He) tx>*>*.«0 
H) 

(12) 8.06 (1H. d, J=15.6 Hz)(r:aig^C&H) 

7.64 (ZH, d, J=8.4 Hz), 7.12 (2H, d. J*8.4 Hz) (-< 
©H) 

6.81 (1H, d, J=15.6 Hz) (^||a^ CO H) 

4.23 (2H, t, J=7.2 Hz), 1.5 - 1.8 (SH, *) . 1.05 (3H, t)(n 
-7 SJb&frH) 

(13) 8.08 (1H ? d, J=15.a Hz)(-mj|e-^(DH) 

7.76 (2H, 6 t J=8.7 Hz), 7.46 (2H, d» J=8.7 Hz) ("O If 
©H) 

6.75 (1H. d, J^15.3 Hz)(— Sfe^ODH) 
2.01 (3H, 3)(7t^iCQH) 

(14) 7.88 (1H, d r J=15.9 HzJCrltt^iOH) 

7. 54 (2H f d, J=8.4 Hz), 7.07 (2H, d, J=8.4 Hz) (."< V i?>SI 
(DH) 

6.53 (1H, d, J=15.9 Hz)(r;^tS^CQH) 

3.87 C3H. s), 3.69 (3H, s) » H) 

[0 0 6 8] 30 [*1 0] 



(14) #IS¥7 - 2 5 8 0 7 4 

25 26 

3) »H-gaaft***g KJi/ftyf («*> 

fb£&No . g , ppm CCDCl.) 

(15) 4. 23 (IB, d T JslS.3 HzK^Z££<0H> 

7.4S (1H P t, J«8.7 Hz), 7.24 (2H, d f J=6.7 Bi)(/<V^V« 
<&H) 

7.1S (1H, d, J*15,3 Hz)(-fite^g>H) 

(IB) 8.08 <lK r d t J=15.fl HzM-fili^^H) 

7.67 <ZH, d, J=SJ Hz), 7. 56 (2H, d, J*8.7 Kz){<"CV1*># 

6.71 (IK, d, J'15.9 Hz)C"gjWf^6&H) 

(17) 8.04 (IB, d, J-15>9 Bz)Cn«ied<&H) 

7.BS (2H, d, J=8*4 Hz} f 7,37 (2H, d, J=tf.4 HzX'OlfV* 
0H) 

6.73 (1H, d» J=15.9 Hz) (nS H) 

3.0ft (3H, g)Cjt-^frgg)H) 

(16) 8.08 d, J-15.6 flz)tfi»^^H) 

7,60 (2H, d, J=»*4 Kz)t 7 # 3S (2B, d f J=8*4 Kz)(K>ifV* 

6.74 (1H, d, J=15.6 Hz)(-MIS^<&H> 

3.21 (2H, q f J=6.8 Bz)» 1.12 (3H» t, J=6.8 Hz)C^^^3t® 

Hj 

(19) 8.J0 (IH, d, J-15.9 Hz)<-£#£(&H) 

7.69 (2H, 4, J«8.7 Hz), 7.38 (2IU d, J«*,7 Hz)C^>^>* 
OH) 

6.75 (1H, 4, J^IS.S Hz)(-MM^«>H) 

3. CO (6H. sK*j££jfcgHj 

[0 0 6 9] ttll] 



(15) - 2 5 8 0 7 4 

27 28 



-ftfrftN*. 3, M (CDCl t ) 

(20) 8.01 (1H, d, JrlS.B &z)(-m*g^OH) 

7.60 (2H, d, J=8.4 Hz), 7.11 (2H, d, J*ft,4 HzX^S/^V* 
CD H) 

7.20 (1H, d, J=I5.6 HzX^S^OQH) 

4.54 (1H, «, J«l2,fl, 3.6 Bz), 2.35 (2l» ■>, 2.04 (2H» ■), 
1.72 (2H. a). 1.5 - 1.0 (4H. i)fi/?PA# S^^jfcOH) 

(21) 7.80 (1H, d, J=fl.8 HzK4tfc<Z>H) 

7.63 (1H, dd„ J=8.5 P 2,0 Hz)(5fi<DH) 
7.45 <1H, .)(7feH) 
7.10- 7.25 (ZH, 8&<BH) 
B«A5 (1H. d T J=9.fi MzHSfecPH) 

(22) 8.16 {2H, dd, J=a.4 t 2.1 Bz) . 7.55 (1H, tt. J*8.4 4 2.1 Hz) 
, 7.43 (2H. J=8.4 Bz) (*"C JU&Q>K) 

8. OS (IK, d f J=15.6 Hz), S.84 (1H # 4, J=15.6 Mz)(^S*S^ 
OH) 

7.*1 (2H, d, J=8,7 Bz). 7.15 (2H. d, J*S,7 Hz) ("*> * >g| 
gjj) _ 

(23) 7.78 (1H, d, J-15.9 Hz) (-*fe^K>H) 

7.60 - 7.65 (4H P ■), 7.41 (1H, ■) C^>"^y«l © H) 
6.82 (tH, d, J=16.9 Hz)<-*»^H) 

2,43 (Mi *K£±*d&£LiLi 

[00 7 0] [«12] 



(16) #^^7- 2 5 8 0 7 4 

29 30 

a? *H-mt%&mx<<*b»ft« : 

Jfc£ttNo , * , ggj (CDC 1.) 

(24) 7.73 (2H, dt t J=8.7, 2,0 Hz) x - ^XOH) 

7.60 - 7.85 (4B t p> <f > 4 >i£ >*© H) 
7.57 (IB, d t J=1S.$ Hz), $.37 ClH, d, J«15.6 Hz)<— 
0>H) 

7.35 - 7«Sft <4H, -) & V^^E -f V H V*<D H t ? x - 
*g«BH) 

(25) 9.53 (18 t d. J=5.1 Hz)(7;i/ffc K<DH) 

7.65 - 7*70 (4H, b) » 7.43 (IB, tt. J-B«4. 2.Q Hz)(*^> 

7.61 (1H, d, J=15.6 Hz), 6.81 (1H. dd, J=1S.6, 5.1 Ha) 

MtAmi) 

(26) 7.84 <l» f d, J=15.fi Kz), 6.85 (1H, d, Hz)<-fi|jJ^ 
OH) 

7.73 (1H, t, J=8.7 Hz). 7.62 (1H. dt. J«8.7. 1.8 Hz). 7.50 

(1H„ t, J=1.8 Hz), 7.21(1H. dt, J=B.7. U8 Hz){-* 

©H) 

2.00 ttH, B )(7-fc»*&<P***g>H) 

(27) 8.1$ (2H t dd, J=8.7 f 2.6 Bz>, 7.45 - 7.55 (3H, ■H'Oy-f 

7. SB ClH, dp J=i5.7 Hz), 6.88 <1H, d r J=15.7 Hz)(=S»^ 

7,79 (1H, t, J=8.9 Kz), 7.65 - 7,70 (2H, ■), 7.37 (1H, dt, 
J»8.9. 2.1 BzH^VlfvaiCDH) 



[0 0 7 1] 



30 [*13] 



(17) «fHJJF7-2 5 8 0 7 4 



31 






32 


4) "C 










o • * » p p m (CDC 1 r ) 






<n 


169.90, 160.25, 144.61, 130.19, 130.19. 


128.59, 117.20, 






117.20, 116.44 (9, 4, 7. 2, 6, 1, 3, 5, 


8&<DC> 






101.74, 70.05, 76.47, 74.05, 71.21, 62.33 (^AO-*® 


1. 3. 




5* 2* 4* 644«Cl 






it) 


169.50, 156,13, 147.52, 131.34, 130.67, 


122.31, 121.24, 






11G.Q2,. 113.70 (9. 2. 7. 4, 6, 5. 1. 3. 


&&0C) 




C3) 


170.05, 156.49, 144.60, 135.32, 131.04, 


121.90, 117.67, 






117.30. 116,51 (9, 3, 7, 1. 5, 6, 4. 0. 






(4) 


160.07, 161.26, 144.74, 130.62, 130.62, 


126.56, U7.07, 






116.31* UB.91 (9. 4. 7. 2. 6. 1. 6. 3. StodsO 




m 


16fl.9i, 147.13, 146.58, 144,71, 127.46, 


122.52, 117.70, 






117.03, 115.S9 (0, 3, 4, 7, I, 6, S, 0, 


2&OC) 






54.01 t***£4>C\ 








170.99* 160.7a, 146.63, 130.28, 130.26, 


125.61, 116.79, 






116.79, 116.36 (9. 4, 7, 2, 6, l> 3. 5. 


«tuL©C> 




(7) 


168.13, 144.24, 133.91, 130.44, 129.58, 


129.50, 129.24, 






129.24. 117.57 (9. 7. 1. 4. 5. 6. 2. 3. 


8&C0C) 




w 


167.52, 161.24, 144.61, 130,60, 130.60, 


126.33, 116.90, 






116,90, 116.44 (0, 4, 7, 2, 6, 1, 3, 5, 








51.46 (^f-^/itOC) 






(9) 


167.01, 161.23. 144.01, 130.50. 130,50, 


126.51. 116.60. 






116.00, 116.60 (9, 4, 7, 2, 6, 1, 3, 5, 








61.29. 22.40. 10.20 (n-^Si fcT/l/4fc«D C) 







[0 0 7 2] 



30 m 1 4 ] 



(18) #^¥7- 2 5 8 0 7 4 



33 




34 


4) ia C 








o. 3, ppih fCDCL) 




(10> 


168.83, 152.55, 144.83* 130.12, 130.12* 


125.78, 116.83, 




114.72, 114.72 ft. 4. 7, 2, 6, 1. ft, 3. 


5#©C) 




54.03 f**A>SfcCDC> 




<n> 


169.79, 164.96. 144.68, 120.20. 130.20, 125.29. 116.64. 




113. 04, 113.08 (9* 4, 7* 2, 6, 1, 6, 3, 


5&0C) 




62.10, 15.94 d^«flJC) 




(12) 


169.78. 165.00. 144.29. 130.20. 130.20. 


125.23, 116.62, 




112.64, 112. 54 (9. 4, 7. 2. 5. 1, 8, 3. 






71.20. 30-34. 26-79. 22.81. 14.00 Jlrjlad 


(13) 


170.73, 20.01 (7-fc^*0C) 






169.80, 157.43, 144.92, 131.63, 130.44, 


130.48, 123.17, 




123.17. 117.00 (9, 4, 7. 1. 2. 6* 3. 5. 


C) 


(14) 


167.50. 162.53. 144.64. 130.10. 130.10. 


125.99. 116.47. 




114.72, 114.72 {9, 4, 7. 2. 6. 1. 8. 3. 






54.02* 51.43 O^OC) 




(15) 


158.68, 1G4.75, 1B3.93, 147.52, 132.24, 


113.71, 111.28, 




110.40 (9, 2, 6. 7, 4. 6, 3, 5ft© C) 






105.71. 104.91 flfeoc) 




(16) 


156. 87, 152. IS, 142.45, 128.32, 128.32, 


125.27, 118.33, 




117.01. 117.01 f9. 4. 7. 2. 6- 1. 8. 3. 




(17) 


166.35, 162.10, 141.18, 129.40, 129.40, 


125.82, 113.89, 




117.03, 117,03 (9, 4 f 7, 2, 6, 1. 8, 3, 






35.69 i**fUmv>C) 





[0 0 7 3] 



30 mi 5] 



(19) #P3¥7 - 2 5 8 0 7 4 



35 




36 


4 } C — 






ffc3#No 


« • P P"i (CDC 1,) 






1 Rfi 1^ 1f59 Aft liift Qfl 1 QQ 14 ton n 
lODalOr luZ.Uo, l4V.su, IZs.la, l/tt.lo, 


llEt.DB, 119,04, 




11/. UO, 11/, 1, f| C§ O, 1, Op 0, 






36.07* 15.12 fi^A'ltOC) 




(18) 


169.99, 162.07, 140.28, 129.01, 129.01, 


126.20, 120.08, 




117.08, 117. OB (9, 4, 7, 2, 6, 1, 8. 3, 


5ffi©C> 




36.20, 31.13 (*?JKjfi®C) 




(20) 


168.31, 151,63, 144.67, 130,88, 130.88, 


126.37, 118.43, 



11S.S5, 116.35, <9, 4, 7, 2, &, 1, 8, 3, 5&<Z>C) 
59.05, 31.00, 31.00, 26.63, 26.63, 25.73 O $ □ ^ * £/ ^3£CD 
Cj 

(21) 160.42. 153*79, 143.44, 131.73, 127.88, 124*31, 118.73, 
U6.53, 116.37 (8, 2, 7, 4, 6, 5. 1, 8, 3fe«PC) 

(22) 169.84 (9©<Z>C) 

t66.76 ^fiCDa^^jO/iDC) 

157.74, 144.84, 132.61, 130.60, 130.50, 125.17, 125 T 17 (4, 7, 
1, 2i 6, 3, 5fec&C) 

132.94, L30.58, 12S.71, 129.71* 128.46. 128.46 >» :/ -f 
©C) 

117,00 (8fe<PG) 

(23) 195.84, 141*34, 135.03, 130,29, 129.40, 129.40, 129.07, 
129.07, 128.37 (9, 7, 1, 4, 2, 3, 5, 6, 8fl£<&C) 

24.88 Qg/I/gOC) 

[0 0 74] W16] 



[0 0 7 5] 



(2 0) #ffl¥7 - 2 5 8 0 7 4 

37 38 

Yb^-feN o . 3 , p p m (CDC 1») 

(24) 187.72, 140. IS, 135*32, 130.99, 130.01, 120.42, 129.42, 
128.37, 12$. 97 (9, 7, 1, 4, A, 2, 3, 5, BfftCDC) 
137.80, 132.69, 128.72, 128.72, 128.68, 128.68 (7 * - JI/JfcOE> 



(25) 


193.23, 
129.20, 


148.47, 133.89, 129.56, 129.56, 
125.38 (9, 7, 1. 2, 6, 4, 3, 5, 


129.40, 129.20, 
8fc*)C) 


(26) 


170.38, 


20.00 (7-fe^Vfafc©C) 






169.15, 


152,23, 143.94, 135.12, 130.48, 


127.31, 124.03, 




123.25. 


117.84 (9. 3. 7. 1. 5. fi. 4. 2. 


8tt£)C) 



(27) 169,17 (fl&tDC) 

166.58 fl/JfcCD U/l/tiZ-JlKDG) 

150.36, 144.01, 134. S3, 128.77, 128.94. 127.23, 126.37, 
117.72 (3, 7, 1, 5, 6, 4, 2, 8ft<0C) 

132.87, 130.62, 129.67, 129.67, 128,72, 128.72 (^>!/^^3fc 





mi 7] 


5) fitX^J 






(1) « 


327(M + +1), 34S(M + +Na) 


(2) 


164(ii* ), 147(M* -OR) 


(3) 


164(M* ), 147(M* -OH) 


(4) 


164(M + ), 147(M* -OH) 


C5) 


194(M* ), 177(M* -OH), 162 


(fi) 


164CM + ), 147fM* -OH) 



[0 0 7 6] Kl8] 



(2 1) 



#W^P7 - 2 5 8 0 7 4 



39 



40 



m z 



x*7 


4 ad fix* \ 


iJl^Jo. ~\tnf 


W 




14 f I fid UJIftJ 






1 J "5 f M ■+ _flpu fci f [i \ 

li t KM -UCtfftCHaCJU J 


J l AX 


178(14* >, 


16 J., 14b 


\U) 


192 CM }, 


175 t 146 




?ii i i* « > 4- X 

234 vM 


217, 146 


{13) 


206 \M 


188 r 153 \M. -Ac) 


(14} 


192<M + ), 


161, 146 


(15) 


LS61M + 3, 


tCflfii 4 AnX 

169 IM- -OH; 


(16) 


163(M* } r 


J J «5 f m. m + X 

147(M* -NH a J 


(17} 


177 V M J, 


147(U -NnPlciJ 




t m f iff +• x 
191 J, 


147 VM 'HHEt J 




191 (M* }, 


147 IM ~Ki!e a< J 




Z4a QM J, 


147 v M "CfKuNJ 


(21) 


14*(M+ ) 




(22) 


268 (M + ), 


2S1(M + -OH), 146, I05(C,H,0) 


(2J) 


14B(M* ) 




(24) 


208(M+ ) 




(25) 


132(M + ) 




(26) 


206CM + ), 


1*9, 1«3{M* -Ac) 


(27) 


266(M + ), 


251(M + -OH), 146, IOSCCtH.O) 



[0077] &mm 1 3 («±i^^ffl) 

r<D^{cj3V>rf±, s t d : d dY^tttt-x-^^. (2 
0-2 5 g) SrlPSEEt LTf*fflLfc 0 gMfctt£a2 
4-2 5U g «*&t*l 2B#IWJS»!<7?83I* 

^*dri/ Klml m«*¥U f£jS|#j&£ LtiSL 

fcfl, LfclWR- l—~jf — K y 7"7-!hmm (AL 
F2 1, TF'OXttM) O^n— ^SrlAttU WSH-ffiP 
^S^WWJfiL^i&SllSbfc. ttftigftgO. 0 5 



5^(Djfn.^* (m 1 0 0 g) 5rpJSL7t 0 ffi 

wie&sm.. m&m wltp<o. o i ©fs^i 

[0 0 7 8] 
[*1 9] 



(2 2) 



#M¥7 - 2 5 8 0 7 4 



41 



42 



[0 0 7 91 



182 




















mm 










N o . 






K3 ± 1.0 


(11) 


0.05 


17.3 ± 9.1(c) 


U> 


0.05 


12.9 ± 6.5(C ) 


(12) 


0.05 


12.5 ± 5.3(c) 






9.9 ± 4.3(c) 


(13) 


0.05 


16.2 ± 4.9(c) 


m 


0.05 


10.9 ± 7.7{*) 


(14) 


0.05 


20.5 ± 9*7(*) 


W 


Q m va 


15.5 ± 8.4(c) 


(15) 


0,05 


12.5 ± 8.4(*) 


(5) 


0.05 


9.2 ± 3.8(c) 


(16) 


0.05 


24.3 ± 6.9(c) 


(6) 


0.05 


12,6 ± 6.0(* ) 


(17) 


0,05 


15.7 ± 6.8(c ) 


(7) 


0.05 


12.0 ± 8.2(c) 


(18) 


0.05 


9.4 ± 4.0(c) 


w 


0.05 


11.3 ± 2.8(c) 


(19) 


0.05 


8.9 ± 3.4(c) 


(8) 


0,05 


8.5 ± 3, 1(c) 


(20) 


0.05 


15.9 ± 5.1(c) 


do) 


0.05 


fl. 3 ± 2.8(c) 


(21) 


0.05 


13.1 ± 9.B(c ) 








K2 0] 












{«*) 
















N o . 




N o . 


<m/7-3jO **»^(»l) 


(22) 


0.05 


15,5 ± 8.6(C) 


(25) 


0.05 


7.9 ± 2.2(c) 


m) 


0.05 


11.9 ± 3. fl(*) 


(26) 


0.O5 


9.7 ± 3.0<*) 


(24) 


0.05 


8.1 ± 2.6(c) 


(27) 


0.05 


9.3 ± 2.8(c) 



[oo8o] imsm 2 ] (!hffim±i¥m) 

^KtfcR^S^U ^AHfSr«tft#fc L-CifiLScSrai 30 
it, ^(OmcU— If— K^T 0 ^— JfiL»f£l+ (ALF2 1, 



* P< 0.05 

[0 0 8 1] 
»2 1] 









(»i/^/ioo K ) 


3.4 


4.7 


**A»fi (ml/^/100*) 


3.9 


5.8 



[0082] {mmm3} <Mtmm 

Z.<D$miz&^Xi*. s t d : d dY^ilt^^ (2 
0 ~ 2 5 g ) Srftffl Lfco SttMb£*M3t 1 "C* Lfc t 

-c . * e> 9 trr =* ^ £ 3 % (Dm&xmn u 100 

mg/l Oml ©jftttcfc* <t5W»U Wftigfttb 
TUM Lfc 0 r K>SaWSS: lOOml/kg W«£-C?& 



50 



[0 0 8 3] HMI4] Qc^ffi) 
Xnht%±{k&® (1) £rfflV\ ^Wlt^oTWIK 

+ : mi - -.mn 



(2 3) 



flpPJ5p7 - 2 5 8 0 7 4 



43 



fctf^Wtr, ft) 










A « 


+ + 


0 


+ 


o 





44 


r n n q /i 1 
lu U o 4 J 




[*2 2] 




84 fjff) 






A ft 


± 


0 




4 



ioo8 5] ^Ti^mmicm^^nm&^tc^i^m 

£»*«l] ft* 



[0 0 8 6] 



[0 0 8 7] 



[0 0 8 8] 



25 
12 
22 



1.5 * 
0.1 ft 



twy^ 


100 g 


20 




doe*) 




JU atf * 2/ * & -t ;|/ D — J"L 


0.« £ 




0.02 g 




0-03 « 


ft«£*l (14) 


0.1 c 





* £ 


* M 


2.0 g 








10 ft 


mm*??* > 


50 s 




1 ft 


«b£* (16) 


0.1 ft 




£ & 


40 


100 e 




91 E 




9 c 


<fc£* (22) 


0.1 g 


»** 


5 k 


£ ft 


10S g 



(2 4) WH!¥7- 2 5 8 0 7 4 

(51) Int. CL 6 W&mW ff F*JftS#-^ F I S#f«*®@ff 

A 6 1 K 31/70 
// C 0 7 H 15/20 



